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(54) Leukotriene antagonistic benzoic acid derivatives 

(57) The invention relates to benzoic acid deriva- 
tives being leukotriene antagonists. The compounds 
therefore are suitable as active, ingredients in medica- 
ments particularly in medicaments for the treatment of 
respiratory diseases. 
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Description 
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15 



the respirato^St P °' 3CUte and Chronic "l-m-tay processes, particular* of 

theira 6 ^ 

tory disorders in which leukotrieneTarJ T™L~ i r^L ^ ^ <* a variety of respiratory and circula- 

riene ontasoni ^ and ,2EZZl K^^^^S?"^ " leUk0t " 

CorrS^rSo"^ - V reC6Pt0r *~ However, in 
ity at both receptor types (Tudhope et £ EE San^o^S' ^TS^^ We ^ 

derivatives of Compound A that disolav Pnhanron Iw-T . 317-323). It has been described alkenoic acid 
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Compound A 
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The invention relates to leukotriene antagonistic benzoic add derivatives of 



the formula (I) 



40 



(I) 



where 



^ R represents hydrogen, alkyl having up to 6 carbon atoms or represents substituted phenyl, 

P and Q each represent oxygen, sulfur or a bond, 

X represents oxygen, sulfur or -CONH-, 

50 T represents an ethylene group, oxygen, sulfur or a bond, 
Y 



55 



represents a group -COOH, -NHS0 2 R 3 or -CONHSOoR 3 



wherein 



R 2 denotes hydrogen, halogen, trifluoromethyl. trifluoromethoxy. nitro. cyano or denotes alkyl or alkoxy 



and 



2 
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Z represents a group of the formula -COOH, COR 4 , -CO(CH 2 ) p C0 2 H, -OfCH^pCC^H, -S(CH2) p C0 2 H, N0 2 , - 
CONHWC0 2 H or -NHWC0 2 H 

wherein 



5 

R 2 has the above mentioned meaning, 

R 3 denotes trrfluoromethyl, alkyl or optionally substituted phenyl, 

io R 4 represents a group of the formula WC0 2 H or alkyl, 

p is an integer from 0 to 5 and 

W denotes phenylene, an alkylene group having up to 8 carbon atoms, which is optionally substituted by alkyl or 

is cydoalkyl each having up to 6 carbon atoms 
or denotes a group -CO(CH 2 ) q - or -(CH 2 ) q - 
where 

q is an integer from 0 to 5 

20 

m is an integer from 0 to 6 
and 

25 n is an integer from 0 to 4 



and salts thereof. 

Benzoic acid derivatives of formula (I) lack a chiral centre but, display activity as leukotriene antagonists on cys-LT1 
receptors. Furthermore, these compounds surprisingly have activity on cys-LT2 receptors comparable to, or better than 
30 Compound A. 

The compounds according to the invention bearing an acidic function can also exist in form of their salts. In general, 
the salts which may be mentioned in this context are those with organic or inorganic bases. 

Physiologically acceptable salts are preferred within the scope of the present invention. Examples of such salts are 
those derived from ammonium hydroxide and alkali earth metal hydroxides, carbonates and bicarbonates, as well as 
35 salts derived from aliphatic and aromatic amines, aliphatic diamines and hydroxy alkyla mines. Bases for example useful 
in the preparation of such salts include ammonium, sodium or potassium hydroxide, sodium or potassium carbonate 
and bicarbonate, calcium hydroxide, methylamine, diethylamine, ethylene diamine, triethylamine, cyclohexylamine and 
ethanolamine. 

Particularly preferred are the potassium and sodium salts of the compounds according to the invention. But it is to 
40 be understood that other, non-pharmaceutical salts are included in the invention since they may be useful for identifica- 
tion, characterization or purification of the compounds. 
Preferred are compounds of formula I wherein 



R 1 


represents hydrogen, 


PandQ 


represent oxygen, 


X 


represents oxygen sulfur or -NH-, 


T 


represents a bond, 


Y 


represents a group -COOH and/or 


Z 


has the abovementioned meaning 


m 


represents an integer H 



and their salts. 

Particularly preferred leukotriene antagonistic benzoic acid derivatives of the formula (la) are represented by the 
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SSaCS a W S the mSanin9S ° f * Z " " " d6fined SuCh C ° ffV0UndS disp,ay enhanced 




25 



An especial* preferred embodiment of the invention is represented by compounds of the formula (.). wherein 
R 1 represents hydrogen, 

20 P and Q represent oxygen, 
T represents a bond, 

X represents oxygen, 

Y represents a group -COOH, 

m is an integer 4, 

30 n is an integer 3 

and 

35 Z wTere SentS * - CONH ( CH 2>qC0 2 H. -NHCOfCH^CCfeH or - CONHC 6 H 4 C0 2 H 

q is an integer 0 to 5 

and salts thereof. 
40 Very particularly preferred are: 

S-aza^S-cartwxy^-p-^heno^ 

4- aza^-(5-cartoxy-2-I3-{4i5henoxybutoxy}phenylpropoxy]-5-oxopentanoicacid 

5- aza-6-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-6-oxohexanoicacid 
5-aza-5-(5-caitoxy-2-t2-{4-phenoxybutoxy}phenylethoxy]-6-oxohexanoic acid ' 
m ^"^^^'^^^"^^"toxWPhenylpropoxyJ^-oxoheptanoic acid 
N- 2^rboxyphenyl)-2-[3-{4-phenoxybutoxy}phenylpropoxy] -5 -cart oxybenzamide 

N-(3^arboxyphenyl)-2-[3-{4-phenoxybutoxy}phenylpropoxy]-5-cartooxybenzamide' 
N-(4-<art»xyphenyl).2-[3-{4-phenoxybutoxy}pheny1propoxy]-5-carbo^^ 

4- aza-3-p-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-3-oxobutanoic acid 

5- aza-4-p-cartx>xy-2-[3-{4^henoxybutoxy}phenylpropoxy]-4-oxopentanoicacid 

6- aza-6- 5-cart»xy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-5-oxohexapoic acid ' 

7- aza-7-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-3-oxoheptanoicaad 



45 



SO 



SS 
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5 



10 




15 Another preferred embodiment of the invention is illustrated by structures of the formula (lb), where 
X represents CONH(CH 2 ) q . NHCO(CH2) q or 0(CH 2 ) q and 
Z represents carboxylic acid, NHS0 2 R 2 or CONHS0 2 R 2 , where 

20 

R 2 represents Ci -C 4 -alkyl or phenyl, 
and 

q is an integer 1 to 5 

25 

and salts thereof. 

Specific examples of this include the following: 

5-aza-5-(5-cartx>xy-2-(3-[4-{4^henoxybutoxy}ph acid. 
30 6-aza-6-(5-carboxy-2-(3-[4-{4-phenoxybutoxy}phenyl]-1 -thiapropyl)phenyl)-5-oxohexanoic acid, 

5-aza-5-(5-[methylsulfonylamino]-2-(3-[4-{4-phenoxybutoxy}phenyl]- 1 -thiapropyl)phenyl)-4-oxopentanoic acid. 
3-([4-carboxy-1 -oxobutyl)-4-(3-[4-{4iDhenoxybutoxy}phenyl]- 1 -thiapropyl)phenyl)-N-phenylsulfonylbenzamide. 



35 



40 



45 




Another preferred form of the invention is illustrated by structures of the formula (Ic), where 

50 

n is 2 or 3 and 

X represents (CH 2 ) q , S(CH 2 ) q or CO(CH 2 ) q , 
55 and 

q is an integer 0 to 5 
and salts thereof. 
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Specific examples of this include the following: 

^' P " en0 ^ to ^ phe ^^ 1 - oxo P^)^ino]phenoxyhex a noic a cid 
5^rboxy-2^(t3-{4 i3 hem ) xyb U toxy}phenyl]OK,xoprc P y0amino]phe^ 

W con^SS^he ESTjf ^ Pr6Para,i0n 01 ^ C ° mPOUndS 01 formU ' a (,) h8S bee " found characterized in that 



15 




^_ (II > 

\ //-T(CH 2 )— Hal 



20 



wherein 

Hal denotes chlorine, bromine or iodine 
- are reacted in the presence of an inert solvent, optionally in the presence of a base with compounds of the formula 



30 




40 



45 



50 
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Till!*** ,UnCli °" al 9TOUPS Y and Z are ^formed by methods known in the art 
Halide anions are preferably chlorides, bromides or iodides 

which do SSngtu^ to the invent are those convent, organic solvents 

ether, dioxane. tetrahydSuran ^iZS Z^ST"*, "V ***** SUCh 98 dieth * ether ' bu *' ™thyl 
zene. toluene, xylene or petroleum fractiorTnr S *eWene glycol dimethyl ether, or hydrocatons such as ben- 

or 1 .3<iimethylli d Lo idSnT S^tnWteTrah^ ? ^T^™** " ^amethylphosphoric triamide. 
ble to use mixtures of the soS m^S^ ^ «" ^methyl sulphoxide. It is likewise possi- 

hy^r ^ ^ « mete , 

yl-imium or sodium hexamethy^Tane o'po^^SXSne " Pheny " rthium - bu » u ™ « -th- 
P^n^^^^^ 

vent such as dimethytformamide or V^nLSf^J ' dlmetnox y etnane or diox a"e. together with a co-sol- 
particulany preferabf S,em Al^m^^^^ mk,, ' n - 2 -° ne ° r 1 -3-<«methylimidazolid-2-one. are 

The reaction may be carried out at atmospheric e ^ ^ t2 C> preferab| y from -8°°C to + 20°C. 

eral. the reaction is carried out at atnSpSr^uri PreSSl " e (for eXamp,e 0 5 to 5 bar >' ,n 9en- 

i^SE^Sir 9f0UP ^ ^ aChieVed by Mr0,ySis ' e**™™™. amidation etc. which are well 
Generally, the inventive compounds can be prepared according to the following general scheme: 
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Where 

40 

R 2 = H, halogen, CF 3 , CF 3 0, N0 2 . CN, alkoxy or alkyl 
W = a bond, alkyl ene or phenylene 
45 m is an integer from 0 to 6 
n is an integer from 0 to 4 
FT and R" are each H or lower alkyl 

so 

R'" is alkyl, optionally substituted phenyl or CF 3 
Step 1 Lipophilic Tail 

X" = Br, CI, I or Otosylate; Y= OH or CQ 2 H 
55 A phenoxyalkylene derivative (1) is coupled with a substituted phenol (2) under basic conditions. (As described 

in step a) of Scheme A) 
Step 2 Leaving Group Modification 
Y" = Br, CI, I or S(NH)NH 2 

For (3) Y ss OH the hydroxyl group is converted into an appropriate group in one, or two steps, for coupling with 
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Cfss.'sra oC (3a) - (As described in steps b) & c) * -~ a > 

^jSS^A^^^ °- S ° r C ° NH E ■ OONHWOCVr. NHC0WCO 2 R». 
The lipophilic tail (3) or (3a) is condensed with a trisubstituted benzene (4). 

S 2h e emeE 0r1i0n (3> Y= ^ fe •* an substituted ani.ine (4. D= NH2) as described 



as described in part b of 



CO A thiourea (3a) is coupled with a o^hloronitrobenzene (4. D= CI, E= N0 2 ) as described 



in part a of Scheme 



Step 4 Functional Group Modification 

I E then E ' = NH 2 NHCOWC0 2 R» or NHS0 2 R" otherwise E' = E 
Z=C0 2 R',CONHS0 2 R'"orNHS0 2 R- 

ents^Tnl^X 6 6,ther ' " b ° m ' * ^ 9r ° UPS ° and E are m0dified to *• *• subsftu- 

acid^c^ 

Bas,c hydrolysis of the esters (6. ff and/or R" = alky,) yie( d S the corresponding carbolic acids. 
Additionally the compounds according to the invention can be prepared as described 



as follows: 




°-( C H 2 )n,,CH 2 X" + 
(VI) 




(CH 2 )— CH 2 OH 
(VII) 




(CHJ 



2'm 



^/<CH 2 ) — CH 2 OH 



(VIII) 
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The general procedure employed in the preparation of the lipophilic portion of the majority of the compounds of the 
invention is illustrated in Scheme A. The first two steps are generally applicable for the preparation of compounds of the 
formula (I). The third step shown is only applicable in the preparation of compounds of the formula (V). 
30 In step a) phenoxyalkylhalides, or phenoxyalkyltosylates, (VI) are reacted with phenols (VII) in an inert solvent in 
the presence of a base. Suitable reagents for effecting this transformation are alkali metal carbonates, with dimethylfor- 
mamide being preferred as the solvent. Such reactions are preferably performed at temperatures between 20°C and 
150°C. 

In step b) the primary alcohol (VIII) is converted to a halide (IX). Many reagents for effecting this transformation are 
35 known to those skilled in the art. Preferred forms of (IX) are those in which X is bromide or iodide. Conversion to iodides 
is effected by reaction of the alcohol with activated iodides, reaction with phosphorus bromides or by generation of acti- 
vated bromides as may be achieved with carbon tetrabromide and triphenylphosphine. 

In step c) reaction of the halide (IX) with thiourea in a suitable solvent provides the thioureas (X). Such reactions 
are preferably performed at temperatures between 20°C and 150°C and in polar solvents such as acetone. 

40 



45 



50 



55 
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15 



20 



25 



30 



35 




c) base 

Scheme B 



45 



50 



55 



are ^^^^^^Zl TSST ^TP"***" * *« the amides (X,). Such steps 
ferred activating agente ^3 rf Sr= f0r the aCtivation of the carbox y ic ac « group. pTe- 

dimethylformamide JJStaSS Tj^Zf*™ Suitab,e solvents are tetrahydrofuran or 

presence of a base. SZTr^S^Zfl^X % ^T™ " Hh ^ ha,ides (,X > in an inert «**rt in the 
mide being preferred asTe silvern lucfSmL ^TFT "V™ M with dimethylforma- 

150»C. Hydrolysis of the « e fcJS^ * tem P eratu ^ between 20X and 

presence of organic co-solver^ such as 22S2St!l^ base. Such hydrolysis are performed in the 

cial.y lithium hydroxide. These reacts JESSES oerform^ f f U ' teb,e 63868 are a,ka,i metal h y droxid «. «P- 
temperature is a particu.ar.y suitable ^^^Z^ZTZZt^" ^ ^ 
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5 




(XV) 



15 

O 



20 



25 



30 



35 




(XIV) 

a) ACOXC0 2 R" 

b) (IX) 

c) base 

Scheme C 



Another preferred form of (III) is that described by the formula (XIV). One method of preparation of (XIV) is shown 
in Scheme C. which is directly analogous to Scheme B. Esters of 3-amino-4-hydroxybenzoate are coupled with 
monoesters of oa-dicarboxylic acids to give the amides (XV). Such steps are best performed in an inert solvent and uti- 

so lise a suitable agent for the activation of the carboxylic acid group. Preferred activating agents are carbonyl di -imidazole 
and phosphinic chlorides, suitable solvents are tetrahydrofuran or dimethylfbrmamide. Alkylation of the amide (XV) is 
then effected by reaction with alkyl halides (IX) in an inert solvent in the presence of a base. Suitable reagents for effect- 
ing this transformation are alkali metal carbonates, with dimethyrformamide being preferred as the solvent. Such reac- 
tions are preferably performed at temperatures between 20°C and 150°C. Hydrolysis of the diester (XVI) is effected by 

55 treatment with aqueous base. Such hydrolyses are best performed in the presence of organic co-solvents such as tet- 
rahydrofuran or alcohol. Suitable basis are alkali metal hydroxides, especially lithium hydroxide. These reactions are 
preferably performed at temperatures between 20°C and 100°C. Room temperature is a particularly suitable tempera- 
ture at which to perform these reactions. 
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15 



20 




(XVIII) 



25 



30 



(XVI) 



XC0 2 R" 




35 



40 



45 



XC0 2 R" 



a) 
b) 
c) 
d) 




(IX) 

AbcXC0 2 R" 
base 



(XIV) 



50 



Scheme D 



55 
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the nitrobenzene to an aniline may be achieved using a variety of conditions known to one skilled in the art. Suitable 
reagents for effecting this transformation are hydrogen, in the presence of a catalyst, or certain metal cations. A pre- 
ferred reagent is tin(ll)chloride in an alcoholic solvent. Such reactions are preferably performed at temperatures 
between 50°C and 100°C. Acylation of the amine (XVIII) is performed by reaction with an activated carboxylic acid. 

5 Such steps are best performed in an inert solvent and utilise a suitable agent for the activation of the carboxylic acid 
group. Preferred activating agents are carbonyl diimidazole and phosphinic chlorides, suitable solvents are tetrahydro- 
furan or dimethylformamide. Hydrolysis of the diester (XVI) is effected by treatment with aqueous base. Such hydro- 
lyses are best performed in the presence of organic co-solvents such as tetrahydrofuran or alcohol. Suitable bases are 
alkali metal hydroxides, especially lithium hydroxide. These reactions are preferably performed at temperatures 

io between 20°C and 1 00°C. Room temperature is a particularly suitable temperature at which to perform these reactions. 



15 



20 



25 



30 



35 



40 




(XXIII) 
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O 

^OH 



.A 



20 



25 



30 



35 




(CH 2 ) 



2'm 



15 



(XIX) 

a) base 

b) ArNH 



2 



c ) base 

Scheme E 



(XXI) by phenoxyalM halides ^SSSmSSSS^^ Ration of (hydroxphenyl)alkanoic acids 
stituted anilines to give the am des ££nn h 5 , 1 65 {XX " 1 are then «W*ised with suitably sub- 

Alkylation of the acSs Sm ta ^ ^ 1hen ,UmiShes the dica *°*vlic acids (XIX). * 

base. Suitable reagent t S^ESJJlZE ha "* 8 (XX) h an inert S0,vent in tne of a 

ferred as the solvent. SuS23£ ^ SSSSSSSSSJ Zf - "f 0 "? 68 ' dimeth ^^^e being pre- 
group is then activated prior to aS SKS^T*' 98 2 °° C and 1 50 ° C - 11,6 

Phinic chlorides, suitable solvents are tefrarrvdrah «n „ S 2? 396015 ^ Carbonyl ^-imidazole and phos- 
version to the acid chloride b^^on^sSe ^S^n fo A? 8 ™*"* the «* « activated by con- 
oxalyl chloride. Such reactions ^f^^Z^^T^Z l*""" arS ^ chloride ™* 

100«C. Hydrolysis of the diester (XXlin e2d btSt^ ^on^ted soh,ents at temperatures between 20«C and 
in the presence of organic onsS^SSn? ^f 386 - SuCh hydrol ^ es ^ best performed 
especiai ly Whium hy J roxide i^^^^XST 1 °^ ' SUItable baS6S are alka,i meta) Oxides. 
Room temperature isaparticuladyLS^^ -C and 1 00°C. 
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55 
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w 



15 



20 



25 



30 



35 




(XXIV) 



J 



(XXV) 



(XXVI) 



(XXVII) 






(CH 2 )_C0 2 R' 



40 



45 



50 



a) 
b) 
c) 
d) 




(XXIII) 



NaOH 
SnCl^ 

AC0(:CH 2 ) p CO 2 R ,, 
base 1 



Scheme F 
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Another preferred form of the invention is illustrated by thioethers of the general formula (XXIII). A process for their 
preparation is illustrated in Scheme F. In the presence of a strong base thioureas (XXIV) will effect nucleophilic substi- 
tution of nitrobenzenes. Suitable bases are alkali metal hydroxides, preferably sodium hydroxide. Such reactions are 
preferably performed in the presence of an organic co-solvent; suitable solvents are lower alcohols. These reactions are 
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10 



15 



SO 



preferably performed at temperatures between ?n»r =nH mn»^ t 

larty suitaUe temperatures mwhichto perform ™JZ -X ' 6mpera,ures between *°° C *™> ™0°C are particu- 
reagents for the reduction of the nrtrobSne ^ to 1 an , ^ nC6 °' ,he SU,,Ur atom reduces the <*oice of 
alcoholic solvent. Such reactions arVpreSvSrm^!, i * tXXV °- A preferred rea9ent is «"C')chloride in an 
amine (XXVI) is performed by reac£ > l"™ lS^l7"T« T^" ^ 3nd 100 ° C - <* the 

vent and utilise a surtable agent for the ISSS ^ SUCh stopB are best performed in an '"erf sol- 
di-imidazole and phosphinic ch, or£, suSe sot^m^ SSEXT* 3C,iVa,in9 a9entS " Carbon " 

ester (XXVII) is effected by treatment wrth ^„S?2^iuS?W^ in,ln * a™"*" 0 "™** Hydrolysis of the 
organic co-solvents such as tetrahydrofuriTa^horiuHfHf^' 0 7865 ,, 3 ' 6 b6St Perf0rmed in *• P^nce of 
hydroxide. These reactions are preLa^lyTerformS a h2£2£"£ alkali meta ' h y dr03ddes - ^ially IHhium 
a particularly surtable temperature at XhSSX TZZSSZ""" °° C "* 10CKX R °° m tempera,ure is 

Test Method* 

LTD 4 binding to guinea-pig ,ung memoes ESSE £55* SMST* ^ inhiM ° n 01 
LTC 4 -induced contractions of guinea-oio trar*^^lfT ■u^l V^ 1 and the ,nhlbltlon of both LTD 4 -induced and 
323. The results obtained in fSSSSSSSZ S^^SSST' * PharmaC °' ° 994) ^ 



25 



30 



35 



40 



45 



50 



55 
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Table 1 



pKj values for the inhibition of 
3 H-LTD 4 binding to guinea-pig 
lung membranes 


Example No. 


PKj 


4 


6.1 


5 


6.4 


6 


6.6 


7 


57 


11 


5.8 


12 


6.0 


13 


6.0 


14 


6.5 


15 


5.3 


16 


7.3 


17 


6.4 


18 


6.2 


22 


6.6 


23 


5.5 


24 


6.3 


25 


5.8 


27 


4.9 


29 


5.7 


30 


5.3 


31 


6.5 


34 


5.7 


35 


5.8 


36 


4.6 
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Table 2 



pK B values for the inhibition of 
LTD 4 -induced contractions of 
| guinea-pig trachea. 


Example No. 


| PKb 


4 


J 6.9 


I 5 


I 71 


6 


I 71 


7 


6.6 


I 8 I 


6.2 


9 | 


6.4 


10 J 


6.5 


11 


6.6 J 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



6.9 



6.6 



6.4 



73 



6.6 



7.1 



6.3 



6.5 



75 



7.3 



5.9 



73 



5.8 



5.9 



5.0 



j 29 


I 5.7 




[ 30 


J 4.7 






I 54 




[ 32 


| 6.5 




| 33 i 


6.6 




I 34 I 


5.6 




I 35 I 


6.2 
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Table 3 



pKe values for the inhibition of 
LTC 4 -induced contractions of j 
guinea-pig trachea. 


Example No. 


PKb 


4 


7.2 


5 


5.9 


6 


7.1 


10 


6.9 


11 


6.0 


12 


6.3 



20 

Examples 

All 1 H-NMR were performed at 60MHz using the solvent indicated and tetramethylsilane as an internal standard. 
AN HPLC data were obtained using a 25 x 4 mm Lichrosorb RP-1 8 column with 7 jim packing. The eluent was a mixture 
25 of acetonitrile : water : acetic acid, buffered to pH 5.6 in the indicated proportions, at a flow rate of 1 ml/min. 

Example 1 

a) 3-(4-[4-phenoxy butoxy]pheny 1)-1 -propanol 

30 



35 




4-Phenoxybutylbromide (34.2 g), 3-(4-hydroxyphenyl)-1 -propanol (25 g) and potassium carbonate (20.6 g) 
40 were stirred for 24 h at 60°C in dimethylformamide (140 ml). After cooling, pouring into water gave a white precipi- 
tate which was washed with water and recrystallised from chloroform to give the title compound as a white solid 
(16.9 g) m.p. 98-99°C. 

1 H-NMR (CDCI 3 ) 5: 1.8-2.3 (6H,m), 2.60 (2H,t), 3.60 (2H,t), 3.8-4.2 (4H,m), 6.6-7.5 (9H,m). 
45 b) 1 -iodo-3-[4-(4-phenoxybutoxy] phenyl propane 



so 




55 

The product of Example 1a (10 g) and triphenylphosphine (9.6 g) were dissolved in anhydrous benzene (100 
ml). A solution of diethyl azodicarboxylate (6 ml) in benzene (15 ml) was added over 5 minutes, lodomethane (2.5 
ml) in benzene (10 ml) was then added and stirred for 2 hours. This mixture was concentrated in vacuo and the 
crude product flash chromatographed on silica in 50 % diethyl ether-hexane. Column chromatography on alumina 
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with 20% diethyl ether-hexane then dichloromethane gave product that was crystallise from Hiothu. «*. ^ 

to give a solid m.p. 76-77°C 3 7 g crystallised from diethyl ether-hexane 

1 H-NMR (CDCI 3 )6: 1.7-2.3 (sH.m), 2.60 (2H.t), 3.10 (2H,t), 3.8-4.1 (4H,m), 6.7-7.5 (9H,m). 
c) 1 -bromo-3-[4-(4-phenoxybutoxy]phenylpropane 




35 



and ^^^V^S^^^^f ^ diSS0 ' Ved m.) 
H-NMR (CDC. 3 ) 6 : 1.7-2.0 (4H.m>, 2.15 (2H..). 2.65 (2H.„. 3.3 (2H,J, 3.8 (^ m). 1.7 " 7 .5 (9H,m). 
Following the procedure of Example la were also prepared: 

3-(3-[4.phenoxybutoxy]phenyl)propanoland2-(4-[4-phenoxybutoxy]pheny0ethanol 

Following the procedure of Example lb were also prepared: 

l-lodc^-O-^phenoxybutoxylphenyDpropane and l-lodo-a^f^phenoxybutoxylphenyDethane 
Following the procedure of Example 1 c were also prepared: 

1-bro m o-3-( 3 . [ 4-phenoxybutoxy] P heny l) propane and 1-bromo-2.(4-f4-phenoxybutoxy]pheny.)ethane 
Exam ple 2 

2-(4-[4-phenoxybutoxy]phenyl)ethylthiourea 



40 




45 

so Example 3 

3-(4-[4-phenoxybutoxy]phenyl)propanoic acid 
a) Methyl 3-(4-hydroxyplienyl)propionate 

55 
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5 




3-(4-Hydroxyphenyl)propionic acid (50 g) was added to 3% hydrogen chloride in methanol (500 ml) and 
10 refluxed for 2.5 h. The solution was concentrated in vacuo then diluted with ethyl acetate and neutralised with 
sodium bicarbonate. The ethyl acetate extract was washed with water and saturated sodium chloride then dried 
and concentrated in vacuo. Vacuum distillation of the crude residue gave the product as a low melting solid m.p. 
40-41 °C (47.1 g). 

15 b) Methyl 3-(4-[4-phenoxybutoxy]phenyl)propionate 



20 




25 Methyl 3-(4-hydroxyphenyl)propionate (25 g), 4-phenoxybutoyl bromide (30.3 g) and potassium carbonate (73 

g) were added to dry dimethylformamide (400 ml) under argon and stirred for 24 hours. The mixture was poured 
into ethyl acetate-water. The ethyl acetate extracts were washed with water and saturated sodium chloride then 
dried and concentrated in vacuo to give a solid which was recrystallised from ethyl acetate-hexane (1 :4) gave the 
product m.p. 82-83°C (37.3 g). 

30 1 H-NMR (CDCI 3 )8: 1 .8-2.1 (4H,m), 2.4-3.0 (4H,m), 3.6 (3H,s), 3.8-4.2 (4H,m), 6.6-7.4 (9H,m). 

c) 3-(4-[4-phenoxybutoxy]phenyl)propanoic acid 



35 




40 

Methyl 3-(4-[4-phenoxybutoxy]phenyl)propionate (29.5 g) was added to 400 ml tetrahydrofuran - water (1:1) 
and lithium hydroxide monohydrate (7.5 g) added. This mixture was heated under reflux conditions for 30 minutes 
then allowed to cool to room temperature. Acidification with hydrochloric acid (300 ml) gave a precipitate. The pre- 
45 cipitate was filtered off, washed with water and dried in vacuo to give the product (27.8 g) m.p. 1 33.0-1 33. 5°C. 
1 H-NMR ([CD 3 ] 2 CO/d 6 -DMSO)6: 1 .8-2.2 (4H,m), 2.4-2.9 (4H,m), 3.9-4.2 (4H,m), 6.7-7.4 (9H,m). 

Following the procedure of Example 3 were also prepared: 

so 4-(4-[4-phenoxybutoxy]phenyl)butanoic acid 
2-(4-[4-phenoxybutoxy]phenyl)ethanoic acid 
2-(4-[4-phenoxybutoxy]phenoxy)ethanoic acid. 

Example 4 

55 

5-aza-6-(5-carbcocy-2-[3^4-phenoxybutoxy}phenylpropoxy]-6-oxohexanoic acid 
a) N-(3-carbomethoxypropyl)-2-hydroxy-5-carbomethoxybenzamide 
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«J£T!! ^ aminob V ta u n ° ate hydrochloride (0.8 g) and triethylamine (1 .0 g) in ethyl acetate (20 ml) were added to 
SI 1S5T PW ^ ,ato (1 9) ' ^"V*"*** chtafcto d -3 9) and triethylamine (0.5 gi r TSJaSL to 
S S 2Z h Z^ wa " Hrr8d .*» 48 " *« Po^ed into water and extracted with ethyl acetate Te S 
uct wk purified by chromatography on sil.ca gel eluting with 20% ethyl acetate in hexane to give a colourless gum 

(2H ' m) ■ 2 45 (2Ht) ' 345 (2K,) - 365 (3Ks) - 3 80 (3Hs) - 696 (iHd >' 71 

b) methyl ^aa-e^S-cartjomethoxy-^^-phenoxybirtoxylphenylpropoxyl-e-oxohexan^ 




t ™* P rod "°| s °[ Exam P |e 43 9) and Example 1b (0.15 g) plus potassium carbonate (0 05 g) were stirred 
£2£Tk y d,methyHormamide < 6 m| )- ™ s «as poured into water and extracted wHh eft* a^tetten 

HpTc ^ ImSSo 1 ( "* (10H • m) • 7 8 ° Kbr) ' 810 (1H>d) ' 8 85 (1H ' d) " 

c) 5-aza-6-(5Ksarboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]^-oxohexanoic add 




hM^Wml^TLTr 5 diSS0 ' Ved in tetrah y dro,ura " < 1 ° "« and stirred overnight with 1M lithium 

addTa wlte ^£ZT* n^!^ T° Ved 91 reduCed pressure and the s 01 "*' 0 " acidified to deposit the 
acia as a white solid which was collected by filtration (0 04 g) 

HPLCT R : 3.8 min, 80:20:0.1. 
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Example 5 

3-aza-4-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-4-oxobutanoic acid 




This was prepared following the procedure of Example 4 with the substitution of methyl aminoacetate for methyl 4- 
aminobutanoate. 
HPLC T R : 4.0 min, 70:30:0.1. 

Ester: 1 H-NMR (CDCI 3 )8: 1.8-2.2 (4H,m), 2.2 (2H,m), 2.8 (2H,t), 3.75 (3H,s), 3.85 (3H,s), 3.8-4.4 (8H,m), 6.7-7.4 
(10H,m), 8.1 (1H,dd), 8.3 (1H,tr), 8.85 (1H,d) 

Ex am pl e 5 

4-aza-5-(5-carboxy-2-[3-{4-phenoxybutoxy}pheny1propoxy]-5-oxopentanoic acid 




This was prepared following the procedure of Example 4 with the substitution of methyl 3-aminopropanoate for 
methyl 4-aminobutanoate. 
HPLC T R : 3.7 min, 80:20:0.1. 

Ester: 1 H-NMR (CDCI 3 )8: 1.8-2.1 (4H,m), 2.2 (2H,m), 2.5-3.0 (4H,m), 3.65 (3H,s), 3.85 (3H,s), 3.5-4.3 (8H,m), 6.7-7.4 
(10H,m), 8.1 (1H,dd). 8.3 (1H,tr), 8.9 (1H,d). 
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Example 7 



5-aza-6-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxys]-6-oxoheptanoic acid 



10 



15 




C0 2 H 



C0 2 H 



20 



25 



30 



This was prepared following the procedure of Example 4 with the substitution of methyl 5-aminopentanoate for 
methyl 4-aminobutanoate. 
m.p. 135-139°C; HPLC T R : 3.5 min, 70:30:0.1. 

Ester: 1 H-NMR (CDCI 3 )5: 1.8-2.2 (4H.m) 2.55 (2H,t), 3.15 (2H,t), 3.6 (2H,t), 3.65 (3H,s), 3.85 (3H,s), 3.8-4.2 (4H m) 
4.35 (2H,t). 6.7-7.4 (10H,m), 8.05 (1H,dd), 7.8-8.2 (1H,br), 8.8 (1H,d). 

Example 8 

N-(3-rarboxypheny1)-2-[3-{4-phenox^ 

a) N-(3-carbomethoxyphenyl)-2-hydroxy-5-carbomethoxybenzamide 



35 



40 



H 



HO 



C0 2 CH 3 



45 



50 



Methyl 4-hydroxyisophthalate (1.0 g) and oxalyl chloride (2.2 ml) were stirred together for 18 h in dry dichlo- 
romethane containing one drop of dimethylformamid. Removal of solvent gave a white solid which was dissolved 
\n dichloromethane (30 ml) and added to a solution of methyl 3-aminobenzoate (0.8 g) in dichloromethane (30 ml) 
and pyridine (6.1 ml) at 0°C. After 18 h this was pured into dilute hydrochloric acid and extracted to give a yellow 
foam(1.7g). ' 

1 H-NMR (CDCI 3 )5: 3.84 (6H,s) ( 6.8-8.8 (7H,m), 10.7 (2H,br). 

b) N-(3-carbomethoxyphenyl^2-[3-{4-phenoxybutoxy)phenylpropoxy]-5-carbomethoxyben2amW 



55 
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The product of Example 8b was reacted with 1 -bromo-3-[4-(4-phenoxybutoxy]pheny!propane following the pro- 
cedure of Example 5b to give a cream solid which was recrystallised from ethyl acetate-pentane to give a white 
solid m.p. 1 10-11 1°C. 

1 H-NMR (CDCyS: 1.9-2.2 (6H,m), 2.68 (2H,m), 3.8 (6H,s), 4.0-4.2 (6H,m), 6.5-7.5 (10H,m), 7.7-8.1 (2H,m), 8.79 

(1H,m), 9.7(1H,br) 

HPLC T R : 18.3 min, 80:20:0.1. 

c) N-(3-carboxyphenyl)-2-[3-{4-phenoxybutoxy}phenylpropoxy3-5-carboxybenzamide 




The product of Example 8b was hydrolysed as described in Example 5d to give a white solid m.p. 262-266°C. 
HPLC T R : 4.2 min, 80:20:0.1. 

Example 9 

N-(2-carboxyphenyl)-2-[3-{4-phenoxybutoxy}phenylpropoxy]-5-carboxybenzoamide 




This was prepared following the procedure of Example 8 with the substitution of methyl 2-aminobenzoate for methyl 
3-aminobenzoate. 
Ester: m.p. 140-143°C. 

1 H-NMR (CDCI 3 + d 6 -DMSO)6: 1.9-2.2 (6H,m), 3.77 (3H,s), 3.82 (3H,s), 4.0-4.2 (6H,m), 6.5-7.7 (10H,m), 7.99 (2H,m), 
8.7(2H,m), 11.9 (1H,br) 
HPLC T R : 29.6 min, 80:20:0.1 . 
Acid: m.p. 152-155°C. 
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HPLC T R : 3.6 min, 80:20:0.1. 
Example 10 
s N-(4-carlwxyphenyl)-2^ 



w 



15 




20 



25 



3-am™ b^LatT 3 ^ ^ ^ Pr ° Cedure 01 Example 8 «*" *• «***»*>" of methyl 4-aminobenzoate for methyl 
Ester: m.p. 126-129°C. 

(6Km) ' 2 7 (2H ' m) ' 3 (6KS) ' 4 0 " 4 ' 2 (6Km) ' 6 - 5 " 7 - 4 (10H ' m) ' 7 7 (4H ^' 7 

HPLC T R : 17.4 min, 80:20:01. 
Acid: m.p. 218-221°C. 
HPCL T R : 4.4 min, 80:20:0.1. 

Example 1 1 
30 6-aza*-(5-carboxy-2-[3-{4-ph^^ 

a) methyl 6-(4-carbomethoxy-2-hydroxyphenyl)-6-aza-5-oxohexanoate 



35 



40 



HO 




CQ 2 CH 3 



CQ 2 CH 3 



45 



50 



55 



cJ^\t£Tli\ 9> ,? fl?" ph0S P hinic < 8 6 ml > ««» ^solved in ethyl acetate (100 ml) and 

coo ed to -10-C, nethylam.ne (6.3 ml) was added and stirred for 1 h. A solution of methyl-3-amino-4-hydroxy ben 

Z££f ] m ^ ^ (5 ° ml) containin 9 friethylamine (6.3 ml) was added and the mixture allowed to warm 

EE^LST ^ Ure ' h T & f !f 0,10,1 miXtUre W8S f iltered and successively washed with dilute hydrochloric 

ac d aqueous sod.um bicarbonate and saturated sodium chloride. This ethyl acetate extract was dried and concen- 

u ? 9 ' Ve 3 9Um th8t °" tritUrati ° n With diethyl * h er-hexane afforded a solid m.p. 137°C (5 g) 

1 H-NMR (CDCI 3 ) 8; 1.9-2.3 (2H.m). 2.3-2.8 (4H.m). 3.65 (3H.s). 3.85 (3H.s). 6.95 (1H,d). 7.75 (1 H.dd). 8.70 (1H,s). 

b) methyl 6-aza-6-(5-carbomethoxy-2-[3-{4-phenoxybutoxy)phenylpropoxy]-5-oxohexanoate 
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This was prepared using the procedure of Example 5a and the products of Examples 1 1a and 2a, m.p. 89- 
94°C. 

1 H-NMR (CDCI 3 )8: 1 .8-2.2 (8H,m), 2.2-2.5 (4H,m), 2.6-2.9 (2H,m), 3.60 (3H,s), 3.80 (3H,s), 3.8-4.2 (6H,m). 6.7-7.4 
(1H,m) ( 7.6-7.9 (2H,m), 8.9 (1H,d). 
HPLC T R : 55 min„ 60:40:0.1 

c) 6-aza-6-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-5-oxohexanoic acid 




This was prepared from the, product of Example 11b following the procedure of Example 4c, m.p. 184-187°C. 
HPCL T R : 8.3 min, 60:40:0.1. 

Example 1 2 

7-aza-7-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-6-oxoheptanoic acid 
a) Methyl 3-nrtro-4-[3-{4-phenoxybutoxy}phenylpropoxy]-benzoate 




Reaction of methyl 3-nitro-4-hydroxybenzoate and 1-iodo-3-[4-(4-phenoxybutoxy]phenylpropane, following the 
procedure of Example 3a gave a solid m.p. 1 10-1 13°C. 

1 H-NMR (CDCI 3 )5: 1.6-2.3 (6H,m), 2.75 (2H,t). 3.85 (3H,s), 3.8-4.3 (6H,m), 6.7-7.5 (10H,m), 8.15 (1H,dd), 8.45 
(1.d). 

b) Methyl 3-amino-4-[3-{4-phenoxybutoxy}phenylpropoxy]-benzoate 
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H 2 N 




CQ 2 CH 3 



soluS fSS21? . \$ W3S With tin < ,l > chtoride < 9 - 7 9) «n ethanol (100 ml) until a complete 

wrth senium hvSS Th! T7 W3S P0U " ,d 0rt ° iCS and 6XtraC,ed Wrth eth y' acetate a «* neutralisation 
Tu M^Tr!^ ! The exfract WSS w^ated to give the amine as a tan solid (3.9 g). 
H-NMR (CDCI 3 )S: 1.8-2.3 (6H.m), 2.70 (2H.t). 3.5-4.3 (8H,m). 3.80 (3H,s). 6.6-7.5 (12H,m) 

c) methyl 7-a2a-7-(5-carbomethoxy.2-[3-{4-phenoxybutoxy}phenylpropoxy]-6-oxoheptanoate 





c 0 2 CH 3 



HN 

V=^/^C0 2 CH : 



aminoTra Xl?^? '? ? in n dich,orometha " e < 1 was added to a pre-cooled mixture of methyl-S- 
ane ?9 rf?££ct£ »^? )P Y " PrOPOXy) b6nZOate (045 9) 3nd W 3 ™* (0 15 ml) in dichlorometh- 
ane (9 ml) at 0 C. then allowed to warm to room temperature. Concentration in vacuo gave a residue that was redis- 

SE^fE ^ ', hen W3Shed With dHute aqueous sodium b^ZaSaS 

^^JK^J^T'T in vaCU ° to * eld a y°"°» * ^umn chroltogrJS 

i u k ,^ e ^ „ 9 10 -50% ethyl acetate-hexane gave the title compound (0.41 g) 

tss. ssKsssssa"** ^ 2 70 ** 3 60 <"** «• «* »™ 

d)7-aza-7.(5^rboxy-2-(3-{4-phenoxybutoxy)phenylpropoxy]-6-oxoheptanolcacid 




160-l62«-c rOdUCt ^ EXamP ' e hydr0,ysed followin 9 P roced ""> of Example 4d to give a white solid m.p. 

HPLC T R : 3.2 min, 90:10:0.1. 
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Example 1 3 



5-aza-4-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-4-oxopentanoic acid 





HN 



O 



C0 2 H 



O 



C0 2 H 



This was prepared following the procedure of Example 12c and 12d substituting methyl succinyl chloride for methyl 
adipoyl chloride. 

m.p. 165-167°C; HPLCT R : 2.6 min, 80:20:0.1. 

Ester: 1 H-NMR (CDCI 3 )8: 1.8-2.4 (6H,m), 2.85 (2H,t). 3.5 (2H,s), 3.75 (3H,s), 3.85 (3H,s), 3.8-4.3 (6H,m), 6.7-7.4 
(10H,m), 7.75 (1H,dd), 9.0 (1H.d), 9.8 (1H,br). 

Example 14 

4-aza-3-(5-carboxy-2-[3-{4-phenoxybutoxy}phenylpropoxy]-3-oxobutanoic acid 




This was prepared following the procedure of Example 12c and 12d substituting methyl malonyl chloride for methyl 
adipoyl chloride. 

m.p. 181-182°C; HPLCT R : 3.2 min, 90:10:0.1. 

Ester: 1 H-NMR (CDCI 3 )5: 1.8-2.3 (6H,m), 2.5-3.0 (6H.m), 3.65 (3H,s), 3.85 (3H,s), 3.8-4.3 (6H,m), 6.7-7.4 (10H,m), 
7.75 (1H,dd), 7.95 (1H,br), 8.95 (1H,d). 
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Example 15 



6-aza-€-(5-carboxy-2-[2-{4-phenoxybutoxy}phenylethoxy].5-oxohexanoic acid 




HN 



C0 2 H 



^^ iS w ^ s P re P ared fo,lowin 9 the procedure of Example 12 substituting 1-iodo-2-(4-[4-phenoxybutoxy]phe- 
nyl)ethanefoM-iodo-3-(4-[4-phenox^ Y uloxyjpne 

m.p. 200-203°C; HPLC T R : 3.7 min, 70:30:0.1. 

I^mS?^ 1 ;^ ( o 6H,m) ' 23 P " A 2 - 9 " 3 ' 5 (4H " m) ' 360 < 3H ' S >' 385 < 3H ' S >' ^S- 4 - 3 < 4H - m >. 4-40 
(2H,t), 6.7-7.3 (10H,m), 7.5 (1H,d), 8.05 (1H,dd), 8.80 (1H,d). 

m.p. 89-91°C; HPLC T R : 6.8 min, 80:20:0.1. 
Example 1 6 

5-carboxy-2-K[3-{4-phenoxybuto acid 

a) methyl 5-hydroxy-2-[([3-{4-phenoxybutoxy }phenyl]-1 -oxopropyl)amino]phenoxyacetate 




C0 2 CH 3 



3-(4-[4-phenoxybutoxy]phenyl)propanoic acid (1.0 g) and oxalyl chloride (2.2 ml) were stirred together for 1 5 
n in dry dichloromethane containing one drop of dimethylformamide then concentrated to give a white solid This 
was added, in dichloromethane (15 ml) to a solution of methyl 4-amino-3-hydroxybenzoate in dichloromethane (20 
ml) and pyridine (4 ml). After stirring for 18 h this was poured into dilute hydrochloric acid and extracted to give a 
cream solid which was recrystallised from ethyl acetate to give a cream solid (0.9 g) m.p. 159-160°C. 

b) methyl 5-carbomethoxy-2-[(t3-{4-phenoxybutoxy}phenyl]-l -oxopropyl)amino]phenoxyacetate 




CQ 2 CH 3 
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The product of Example 16a (0.3 g), methyl bromoacetate (0.1 g) and potassium carbonate (0.1 g) in dry 
dimethylformamide (2 ml) were heated overnight at 60°C. The solution was poured into water and extracted with 
ethyl acetate to give a yellow solid, recrystallisation from ethyl acetate gave a cream solid (0.25 g). m.p. 133-134°C. 

1 H-NMR (CDCI 3 ) 5: 1.9-2.1 (4H,m) 3.74 (3H,s), 3.84 (3H,s). 4.0-4.2 (4H,m), 6.7-7.1 (5H.m), 7.1-7.4 (4H,m), 7.46 
(1H,s), 7.7 (1H,m), 8.5 (1H,s). 
HPLC T R 7.1 min 80:20:0.1 

c) 5-carboxy-2-[([3-{4-phenoxybutoxy }pheny1]-1 -oxopropy l)amino]phenoxyacetic acid 




The product of Example 16b was hydrolysed as described in Example 5d to give a white solid m.p. >250°C. 
HPLC T R 2.3 min 80:20:0.1. 

Example 17 

5-carboxy-2-[([3-{4-phenoxybutoxy}pheny 1-1 -oxopropy l)a mi no] phenoxybutanoic acid 




This was prepared following the procedure of Example 16 substituting methyl 4-bromobutanoate for methyl 2-bro- 
moacetate. 
ester: m.p. 108°C 

1 H-NMR (CDCI 3 ) 5: 1.9-2.1 (4H,m), 2.1-2.5 (4H,m), 2.6-3.0 (4H,m), 3.57 (3H,s), 3.80 (3H,s), 4.0-4.2 (6H,m), 6.6-7.0 
(5H,m), 7.0-7.3 (4H,m), 7.48 (1H,s), 7.7 (1H,m), 8.0 (1H,s), 8.5(1H,s). 
HPLC T R 9.2 min 80:20:0.1 
acid: m.p. 177-179°C 
HPLC T R 3.7 min 80:20:0.1 
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Example 18 

5-carboxy-2-[([3-{4-phenoxybutoxy}phenyl]-l-oxopropyl)amlno]phenoxyhexanoic acid 




This was prepared following the procedure of Example 16 substituting methyl 6-bromohexanoate for methyl 2-bro- 
• noaceiaie. 

6.5-6.9 (5H,m), 7.0-7.2 (4H,m), 7.39 (1H,s), 7.5 (1H,m), 8.2 (1H,m), 8.8 (1H,s). 



6 

HPLC T R 11.9 min 80:20:0.1 
acid: m.p. 161-164°C 
HPLC T R 4.1 min 80:20:0.1 

Example 1 9 

5-carboxy-2-[([3-{4-phenoxybuto^ acid 
a) methyl 4-nitro-3-trif luoromethylsurfonyloxybenzoate 



o=s=o 




CQ 2 CH 3 



mo V 3-h^oxy-4-nrtroben2oate (26.5 g) was dissolved in dry dichloromethane (120 ml) and triethylamine 
(42 ml) was added. This solution was cooled to -20°C and trifluoromethanesulfbnic anhydride (25 3 ml) was added 
dropw.se at <-10°C. The mixture was allowed to warm to room temperature. After 1 hour it was concentrated in 

VaC + f,' ^ ^ in diGthyl 6ther and washed ™ th di,ute ^rochloric acid, aqueous sodium bicarbonate and sat- 
urated sodium chloride. This was dried and concentrated in vacuo. Crystallisation from diethyl ether-heptane (1 3) 
gave pale yellow needles, m.p. 91 .5-92.5°C, 40.8 g. " 
1 H-NMR (CDCI 3 ) 6: 4.00 (3H,s), 8.0-89.3 (3H,m). 

b) di-t-butyl (5-carbomethoxy-2-nitrophenyl)malonate 
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o o 




Methyl 4-nitro-3-trif luoromethanesulfonyloxybenzoate (39.5 g), di-t-butylmalonate (29.6 ml) and potassium car- 
bonate (83 g) were ref luxed in acetonitrile (250 ml) for 20 hours. The cooled mixture was diluted with ethyl acetate 
and poured into a aqueous ammonium chloride. Ethyl acetate extracts were washed with aqueous sodium carbon- 
ate (5%), aqueous ammonium chloride and saturated sodium chloride then dried and concentrated in vacuo. Crys- 
tallisation of the crude product was achieved on standing at -20°C. These crystals were triturated with diethyl ether- 
pentane and filtered to give the product m.p. 93-94°C, 8.8 g. 
1 H-NMR (CDCI 3 )5: 1.50 (18H,s). 3.90 (3H.S), 5.00 (1H.S), 8.0-8.3 (3H,m). 

c) t-butyl (5-carbomethoxy-2-nitro)phenylacetate 



O 




Methyl 3-di-tert-butylmalonyl-4-nitro benzoate (8.7 g) was dissolved in dimethylsulfoxide (50 ml) containing 
water (0.8 ml) and heated at 1 50°C for 1 hour. The cooled mixture was extracted into diethyl ether and washed with 
aqueous sodium bicarbonate and saturated sodium chloride then dried and concentrated in vacuo. This crude 
product was purified by column chromatography on silica in 20% ethyl acetate-pentane to afford a pale yellow solid 
m.p. 79-81 °C, 3.2 g. 

1 H-NMR (CDCI 3 )S: 1.45 (9H,s), 3.95 (3H,s), 4.00 (2H,s), 7.9-8.1 (3H ( m). 
d) t-butyl (2-amino-5-carbomethoxy)phenylacetate 



O 




tert-Butyl-5-carbomethoxy-2-nitro phenyl acetate (3.2 g) was dissolved in ethyl acetate (50 ml) and 10% palla- 
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1 H-NMR (CDC l3)8 : 1.45 (9H.s), 3.45 (2H.S). 3.85 (3H.s). 4.65 (2H.br). 6.65 (1H.d). 7.6-7.9 ( 2 H.m). 




C0 2 CH 3 



20 



25 



30 



35 



40 



so r rr me,hane 120 ^ ™ s 

-ne (1 .6 ml) in dry dichloromethane (20 ml) at 0-5°F» was ? ** ^ aC6tate (41 9) and pyrid " 

into water and extracted with dichtoromethane ? hese eZteZTe ITS ** 2 h ° Ure ' then P° ured 
saturated sodium chloride then dried arv^ J^.l W3Shed wrth sodium bicarbonate and 

ether-heptane (12:1) gave S Sm p SSST!." ^ t0 *" 8 "* t " fr ™ *** 

(X; sasis s^s 2 - 1 (4H - m) - zUi mm) - 330 385 e™ 

f)5-camoxy-2-t([3K4-phenoxybutoxy } pheny. h i- OX opropy.)amino]pheny. a ceticacid 




225^ Pr0dUCt ° f EX3mP,e 196 W8S »•*'*■«' as desc "°<* - Sxamp-e * to afford a white solid m.p. 
HPLC T R : 2.3 min. 80:20:0.1. 



4 5 Examp le 20 



50 



5-carboxy.2-r(r3- { 4.phenoxybuto^ 
a) Methyl 4-thioacetylbutanoate 



55 




C0 2 CH. 



<>■ potassium thioacetate (10.3 g) and sodium iodi 



acetone (50 ml) for 22 hours. Concentration 



iodide (0.5 g) were refluxed in 
in vacuo gave a residue that was redissolved in ethyl acetate-water. 
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These ethyl acetate extracts were washed with aqueous sodium metabisulfite, water and saturated sodium chlo- 
ride, then dried and concentrated in vacuo to afford a black liquid (7.4 g). 
1 H-NMR (CDCI 3 )5: 1.7-2.2 (2H.m), 2.2-2.6 (2H,m), 2.30 (3H,s), 2.90 (2H,t), 3.65 (3H,s). 

5 b) 4-mercaptobutanoic acid 



HS CO z H 

10 

Methyl 4-thioacetylbutanoate (5.0 g) was dissolved in tetrahydrofuran (100 ml) to which was added a solution 
of sodium hydroxide (3.5 g) in water (60 ml), the mixture was stirred for 3.5 hours, then concentrated in vacuo and 
diluted with aqueous ammonium chloride and washed with ethyl acetate. The aqueous phase was acidified with 
15 dilute hydrochloric acid and extracted with ethyl acetate. These extracts were washed with water and saturated 
sodium chloride, then dried and concentrated in vacuo to afford a dark solid residue (3.2 g). 1 H-NMR showed this 
to be a 1 :1 mixture of disulphide to thiol. 

1 H-NMR (CDd 3 + d 6 -DMSO)S: 1.35 (1H,t), 1.7-2.3 (2H,m), 2.40 (2H,m), 2.70 (2H,t), 9.0 (1H,br). 
20 c) 5-(4-carboxy-2-nitrophenyl)-5-thiapentanoic acid 



25 




4-Chloro-3-nitrobenzoic acid (0.31 g) was dissolved in tetrahydrofuran (2 ml) and warmed to 60°C with aque- 
ous sodium hydroxide (0.10 g). 4-Mercaptobutanoic acid (0.40 g) in tetrahydrofuran (4 ml) was treated for 15 min- 
utes with tributyi phosphine (0.80 ml), then with aqueous sodium hydroxide (0.20 g). After 20 minutes this mixture 
35 was added to the sodium benzoate and for 2 hours at 60°C. It was diluted with water and extracted with ethyl ace- 
tate. The aqueous phase was acidified and extracted with ethyl acetate. These extracts were washed with water 
and saturated sodium chloride, then dried and concentrated in vacuo to afford a yellow solid (0.33 g). 

d) methyl 5-(4-carbomethoxy-2-nitrophenyl)-5-thiapentanoate 



45 




so The product of Example 21c (0.67 g) was refluxed in methanolic hydrogen chloride for 2 hours. After cooling it 

was concentrated in vacuo and redissolved in ethyl acetate. This solution was washed with aqueous sodium bicar- 
bonate, water and saturated sodium chloride, then dried and concentrated in vacuo to afford a solid residue (0.64 
g). Column chromatography on silica in 40% ethyl acetate-pentane yielded a pale yellow crystalline solid (0.45 g) 
m.p. 112-114°C. 

55 1 H-NMR (CDCI 3 )8: 1 .8-2.2 (2H,m), 2.45 (2H,t), 3.10 (2H,t), 3.70 (3H,s), 3.95 (3H,s), 7.50 (1 H,d), 8.15 (1 H,dd), 8.80 

(1H,d). 

e) methyl 5-(2-amino-4-carbomethoxy phenyl)-5-thiapentanoate 
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C0 2 CH 3 



C0 2 CH 3 



o h ^° dUCt * EX3mple 21d (01 1 9) ' *<"> d 1 ' 0 ™ 6 <° 41 9) and ethyl acetate (10 ml) were heated to fin°r for 

H NMR (C0CW8. 1 85 (2H.m). 2.40 (2H.t). 2.80 (2H.t). 3.60 (3H,s), 3.80 (3H.s). 4.30 (2H.m). 7.30 (3H.m). 
t) methyl S^arbomethoxy^-t^^henoxybctoxy }phenyn-1 H>xopropyl)am.no]pheny.-5-th iapentanoate 




C0 2 CH 3 



CQ 2 CH 3 



wCT.^SSi SSSfiSr™*" TLC and RP " HPLC (2orbax) in ace ™« 

ssss;;js; ( 57 240 m * 2 *** ^ *»* »* ™* ^ ^ 

HPLC T R : 12.50 min. 70:30:01. 

g) 5< a rboxy-2-[([3-{4-phenoxybutoxy}pheny.]-l -oxopropyDaminojphenyl-s-thiapentanoic add 




201 2KS2 a EX8mPle 2M (0 ° 5 9) 38 d6SCribed in Examp,e 40 10 affo * a white solid m. P . 

HPLC T R : 3.40 min, 70:30:01. 
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Example 21 

5-carboxy-2-[([3-{4-phenoxybutoxy}phenyl]-1<)xopropyl)amino]phenyl-5-oxopentanoic acid 
a) 6-carboxy-2-[(4-carboxyphenyl)hydrazino]-hexanoic acid 




Ethyl 6-carboxy-2-[(4-carbethoxyphenyl)hydrazino]-hexanonate was prepared from 4-aminobenzoic acid (27 
g) and ethyl 2-cyclohexanone carboxylate as described by Witte and Boekelheide (J.Org.Chem. (1972) 37, 2849). 
The resultant orange solid (34 g) was refluxed for 30 min in boron trrfluoride etherate (100 ml) and ethanol (200 ml). 
Aqueous work-up, extraction with dichloromethane and chromatography on alumina with 2% methanol in dichlo- 
romethane gave the acid as a yellow solid (28 g). 

b) methyl 4-(2,5-dicarbomethoxyindol-3-yl)butanoate 




The product of Example 21a (28 g) was refluxed for 168 h in boron trifluoride etherate (100 ml) and methanol 
(200 ml). Aqueous work-up and extraction with dichloromethane gave an off-white solid (16 g) m.p. 136-138°C. 
1 H-NMR (CDCI 3 )S: 2.1 (2H,t), 2.4 (2H,t), 3.2 (2H,t). 3.65 (3H,s), 7.4 (1H,d), 8.1 (1H,d), 8.5 (1H,s), 9.5 (2H,br). 

c) methyl5-([2-(carbomethoxyacetyl)amino-5-carbomethoxy]-phenyl)5-oxopentanoate 




Chromium (VI) oxide (9 g) in aqueous acetic acid was added to a suspension of the product of Example 21b 
(10 g) in acetic acid (50 ml) and stirred overnight. Aqueous work-up, extraction with dichloromethane and recrys- 
tallisation from aqueous methanol to gave a yellow solid (8.0 g) m.p. 120-1 21 °C. 

1 H-NMR (CDCI 3 )8: 2.1 (2H,t), 2.3 (2H,t), 3.1 (2H,t). 3.58 (3H,s), 3.81 (3H,s), 3.89 (3H,s), 8.1 (1H,d), 8.6 (1H,d), 8.8 
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(1H,s), 12.1 (1H.br). 



d) methyl 5-([2-amino-5-carbomethoxy]-phenyl)-5-oxopentanoate 



C0 2 CH 3 C0 2 CH 3 




* h Io^ P 3 f ^ 6 21C (7 3 9) was refluxed in ^"centrated sulfuric acid (5 ml) and methanol (100 ml) for 
3 h then poured onto ,ce and extracted with dichloromethane to give a white solid which was recrystallised from 
aqueous methanol to give pale yellow plates (4.7 g) m.p 133-134°C recrysramsea trom 

H 4 0H R dS CDC ' 3)8: 21 (2H>t) " 2 3 (2H,t) ' 3 05 (2H,t)l 3 68 (3H ' S)> 3 85 (3H " S) - 6 7 < 1 H " d >' 6 9 < 2H * r >- 7 -9 dH,dd). 



8 



e) ni«hyl 5 -c*rbo.mthoxy-2-[(P-^ 




C0 2 CH 3 



CQ 2 CH 3 



«»♦ ITc = 9S fo "f Win9 the P rocedure of Exam P'e 16b. substituting the product of Example 21d (1.1 g) for 

that of Example 16a. as white needles (1. 8 g)m.p. 99-1 00°C 1 ffl 

H 7 " 7^ Q ( u D ?'^ : ) t* A (6H ' m) - 2 ' 1 - 2 - 3 (4H,m) ' 2 8 < 2H * 3 0 < 2H * 3 62 0H.S). 3.88 (3H.s). 
>.7-7.4(9H.m).8.1 (IH.dd). 8.6 (IH.d), 8.9 (1H.d), 11.8 (1H.s). 



4.0-4.2 (4H,m). 



HPLC T R : 10.1 min. 80:20:0.1 



f) 5-carboxy-2-[([3-{4-phenoxybutoxy}phenyl]-1 -oxopropyl)amino]phenyl-5-oxopentanoic acid 




The product of Example 21 e was hydrolysed following the procedure of Example 5d to give a white solid m.p. 
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170-173°C. 

1 H-NMR (CDCI 3 )6: 2.0-2.2 (8H,m), 2.5-3.3 (6H,m), 4.0-4.2 (4H,m), 6.8-7.5 (10H,m), 8.3 (1H,d), 9.1 (1H,s), 11.8 

(2H,br), 12.1 (1H,s). 

HPLC T R : 3.3 min, 80:20:0.1. 

Examples 22 - 28 

The following Examples were prepared following the procedure of Example 1 6 using dimethyl 4-amino-isophthalate 
or dimethyl 5-amino-isophthalate plus the indicated acid. 
From 3-(4-[4-phenoxybutoxy]phenyl)propanoic acid: 

Example 22 

3-carboxy-4-([3~(4-phenoxybutoxy }pheny l]-1 -oxopropy l)aminobenzoic acid 




Example 23 

3-carboxy-5-([3-{4-phenoxybutoxy }phenyl]-1 -oxopropy l)aml nobenzolc acid 




m.p. 264-266°C; HPLC T R : 2.6 min, 80:20:0.1. 

Ester: 1 H-NMR (CDCI 3 )8: 1.8-2.1 (4H,m), 2.5-3.2 (4H,m), 3.85 (6H,s), 3.8-4.2 (4H,m), 6.7-7.5 (9H,m), 8.05 (1 H,s), 8.35 
(3H,s). 

From 4-(4-[4-phenoxybutoxy]phenyl)butanoic acid: 
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Examp le 24 



3-carboxy^([4-{4.phenoxybutoxy}phenyl].l^xobutyl)aminobeitzoicacid 



10 



15 




20 



m p. 193-195°C; HPLC T R : 2.6 min, 70:30:01 
fC). ^SSSffi^"* 2 3 2 8 (4H ' m >- 3 85 (6H ' S >- «™ (9H. m , 8,5 dH.dC), 



8.8 



Examp le 25 



25 3-carboxy-5-([4-{4-phenoxybutoxy}phenyl]-iH>xobutyl)amlnobenzoic acid 



30 



35 




40 



CQ 2 H 



C0 2 H 



45 



m.p. 228-232°C; HPLC T R : 2.9 min, 70:30:0.1 

£5. H " NMR (CDC ' 3)8: 18 " 2 - 1 (6Km) ' 2 2 2 8 ^ 3 85 (6KS) " 3 - 8 ' 4 - 1 6 " < 8.05 (1H,s), 8. 

From 4-(4-[4-phenoxybutoxy]phenyl)ethanoic acid: 



35 



50 



55 
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Example 26 

3-carboxy-4-([4-{4-phenoxybutoxy}phenyl]-1 -oxoethyl)amlnobenzoic add 




C0 2 H 



m.p. 180-184°C; HPLC T R : 4.9 min, 70:30:0.1. 
Ester: m.p. 103-106°C, 1 H-NMR (CDCl 3 )8: 
HPLC T R : 9.7 min, 70:30:0,1. 

Example 27 

3-carboxy-5-([2-{4~phenoxybutoxy}phenyl]-1 -oxoethy I )ami nobenzoic acid 




C0 2 H 



HPLC T R : 2.8 min, 60:40:0.1 

Ester: m.p. 140°C, 1 H-NMR (CDCI 3 )8: 

HPLC T R : 7.4 min, 75:25:0.1. 

From 4-[4-phenoxybutoxy]phenoxyacetic acid: 

Example 28 

3-carboxy~4-([2-{4-phenoxybutoxy}phenoxy]-1 -oxoethy I )a mi nobenzoic acid 
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m.p. 222-226°C; HPLC T R : 2.7 min, 60:40:0 1 
Ester: m.p. 125-130°C, 1 H-NMR (CDCI 3 )6: 
HPLC T R : 10.4 min, 80:20:0.1. 

Example 29 

2-(3-[4.{4-phenoxybutoxy}phenyl]propoxy).5-(methylsulfbnylamin 

a) methyl 2-(3-[4.{4-phenoxybutoxy}phenyl]p ro poxy)-5-nitrobenzoate 




C0 2 CH 3 



NO, 



H-NMR (CDC* ,.«> 2 (6Hm ,. 2 « (2H .„. 392 (3H. C . 3.,M. 2 e.30 OH.*,,. 8.7, 



(1H,dd) 



b) methyl 2-(3-[4-{4.phenoxybirtoxy}phenyl]p ro poxy)-5-aminoben Z oate 




C0 2 CH, 



so.u^n^lfn^r i 2£, liS "~ ^ ^ < 3 " 9 9) " «"anol (*> m.) until a complete 

H-NMR (CDC. 3 )8: 1.9-2.1 (6H.m). 2.6 (2H,q). 3.6 (2H,m), 3.87 (3H.s). 3.8-4." (6H.m). eifs (12H,m). 
c) methyl 2-(3-t4-{4-phenoxybirtoxy}phenyl]p ro poxy)-5-(methylsulfonylamino)ben2oate 




C0 2 CH 3 



o o 

V 

H 



starred 



*for3^^^^ < 1 ° ml > - famine (0, mQ. then 

einanesuiTonyi chloride (0.06 ml). The solution was poured into water and extracted with ether 
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to give a yellow oil which on trituration with ether gave the title compound as a white solid (0.14 g) m.p. 86-88°C. 
1 H-NMR (CDCI 3 )8: 1.8-2.2 (6H,m). 2.4-2.7 (2H,m), 3.25 (3H,s), 3.6 (2H,m), 3.75 (3H,s), 3.9-4.1 (6H,m), 6.7-7.3 
(12H,m), 7.8 (1H,d). 
HPLC T R : 6.9 min, 80:20:0.1. 

d) 2-(3-[4-{4-phenoxybutoxy}phenyl]propoxy)-5-(methylsulfonylamino)benzoic acid 




The product of the above Example was treated with lithium hydroxide in aqueous tetrahydrofuran for 1 8 h. After 
acidification it was extracted with ethyl acetate to give the acid as a white solid (0.1 1 g) m.p. 1 10-11 2°C. 
HPLC T R : 4.1 min. 8020:0.1. 

Example 3Q 

2-(3-[4-{4-phenoxybutoxy}phenyl]propoxy)-5-(phenylsulfonyIamino)benzoic acid 



C0 2 H 




This was prepared from the product of Example 29b and phenylsulfonyl chloride following the procedures of Exam- 
ples 29c and 29d as a brown solid m.p. 77-79°C. Ester: 1 H-NMR (CDCI 3 )6: 1.8-2.2 (6H,m), 2.5-3.0 (2H,m), 3.8 (3H,s), 
3.8-4.1 (6H,m), 6.7-8.0 (18H,m). 
HPLC T R : ester 15.9 min; acid 7.9 min 80:20:01. 

Example 31 

4-aza-5-(5-[methylsulfonylamino]-2-(3-[4-{4-phenoxybutoxy}phenyl]propoxy)phenyl)-5-oxoperrtanoic acid 
a) methyl 4-aza-5-([2-hydroxy-5-nItro)phenyl)-5-oxopentanoate 



HO 




CQ 2 CH 3 



43 



EP 0 791 576 A2 



Mettiyl 3-aminopropanoate hydrochloride (2.8 g). 2-hydroxy-5-nitrobenzoic acid, dimethylaminopropylethylcar- 
bod.imide (3.7 g) and triethylamine (2.8 ml) were stirred together in dry dichloromethane (50 ml) for 20 h The solu- 
lon was poured into water and extracted with dichloromethane to give a solid which was recrystallised from ethanol 
to give white needles (1 .3 g) m.p. 155-156°C. 

1 H-NMR (d«-DMSO)S: 2.66 (2H.t). 3.53 (2H.m), 3.64 (3H,s). 7.03 (1H,d). 8.23 (1H.dd). 8.85 (1H,d). 9.2 (1H.br). 
b) methyl 4-aza-5-(P-(3-[4^4-phenoxybutoxy}phenyl]propoxy).5-nitro)phenyl)-5-oxopentanoate 





CQ 2 CH 3 



This was prepared from the products of Example 31a (1.2 g) and Example 1c (1.6 g) following the procedure 
of Example 4a to give a yellow oil which was crystallised from ethyl acetate-hexane as yellow needles (0.4 g) m.p. 



Exampl 
90-91 °C. 



8 H o'8^^m?, , &\?H 2 'd) (4H ' m) ' 2 ' 2 " 2 ' 5 2 5_4 - 9 (4H ' m) ' 3 (3H,S)> 3 - 6-4 - 2 (8H ' m) ' 6 - 6 - 7 ' 3 (10H ' m) ' 

c) methyl 4-aza-5-([5-amino-2K3-[4-{4-phenoxybutoxy}phenyl)propoxy)phenyl)-5K)xopentanoate 





CQ 2 CH 3 



Reduction of the product of Example 31 b with tin(ll)chloride, following the procedure of Example 29b gave the 
amine as a red oil. ' 

1 H-NMR (CDCI 3 )8: 1.8-2.1 (6H,m). 2.3-2.6 (4H.m), 3.65 (3H.S), 3.8-4.2 (6H.m), 6.6-7.4 (12H.m). 8.4 (1H,br). 

d) methyl 4-aza-5-([5-(methanesulfonyl)amino-2-(3-^4-phenoxybutoxy}phenyl]propoxy>phenyl)-5K)xo- 
p6iiianoat6 




C0 2 CH 3 
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Reaction of the product of Example 31c with methanesulfonyl chloride, following the procedure of Example 
29c, gave the sulfonamide as an orange solid m.p. 135-136°C. 

1 H-NMR (CDCI 3 )8: 1.8-2.1 (6H,m), 2.25 (2H,m), 2.7 (4H,m), 2.88 (3H,s), 3.60 (3H,s), 3.8-4.1 (6H,m), 6.7-7.2 
(10H,m), 7.75 (1H,dd), 8.38 (1H,d), 8.8 (2H,br). 
HPLC T R : 5.2 min, 80:20:0.1. 

e) 4-aza-5-(5-[methylsulfonylamino]-2-(3-[4-{4-phenoxybutoxy}phenyl]propoxy)phenyl)-5-oxopentano 
acid 




o 



The product of Example 31d was hydrolysed as described in Example 4c to give a fawn solid m.p. 153-154°C. 
HPLC T R : 3.7 min, 80.-20:0.1. 

Example 32 

5-aza-5-(5-carboxy-2-(3-[4-{4-phenoxyl^utoxy}phenyl]-1-thiapropyl)phenyl)-4-oxopentanoic acid 
a) 3-nitro-4-(3-[4-{4-phenoxybutoxy}phenyl3-1-thiapropyl)benzoic acid 




The product of Example 2(10.6 g), 4-chloro-3-nitrobenzoic acid (19 g) and sodium hydroxide (6 g) in 25% 
aqueous ethanol (650 m!) were ref luxed together for 1 h. The mixture was cooled and filtered. The yellow solid col- 
lected was dried and recrystallised from ethanol to give the thioether as a pale yellow powder (9.3 g) m.p. 134- 
136°C. 

b) 3-amino-4-(3-[4-{4-phenoxybutoxy}phenyl]-l-thiapropyl)benzoic acid 
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The product of Example 32a (7.2 g) was refluxed with tin(ll)chloride (17.7 g) in ethanol (200 ml) for 4 h. The 
solution was cooled, poured into water and extracted with ethyl acetate. Removal of the solvent gave a quantitative 
yield of the amine as a yellow powder m.p. 114-11 6°C. 

c) methyl 5-aza-5-(5-carboxy-2-(3-[4-{4-phenoxybutoxy}phenylM -thiapropyl)phenyM-oxopentanoate 




C0 2 CH 3 



The product of Example 32b (6.4 g), triethylamine (5.3 ml) and methyl 3-chlorofbrmylpropionate were stirred 
together overnight in dichloromethane (100 ml), me resulting mixture was poured into water and the organic phase 
separated and concentrated to give a sticky yellow solid. Trituration with ether gave the title acid as a cream solid 
(1.6 g) 138-140°C. 

1 H-NMR (c^-DMSO + CDCI 3 )5: 1.8-2.1 (4H,m), 2.5-3.3 (8H.ni), 3.59 (3H,s), 3.8-4.1 (4H,m), 6.8-7.3 (10H,m) 7 45 
(1H,d), 7.75(1 H,d), 8.05(1 H,d). 9.4(1 H.br). 
HPLC T R : 3.5 min, 90:10:0,1. 

d) 5-aza-5-(5-carboxy-2-(3-[4-{4-phenoxybutoxy }phenyl]-1 -thiapropyl)pheny l)-4-oxopentanoic acid 




The product of Example 32c was stirred for 72 h with lithium hydroxide in tetrahydrofuran, then acidified and 
extracted with ethyl acetate. The resultant solid was washed with ether to give a white solid m.p. 1 76-1 78°C. 
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HPLC T R : 3.7 min, 80:20:0.1. 
Example 33 

5 6-aza-6-(5-carboxy-2-(3-[4-{4-phenoxybuto^ acid 



10 



15 




This was prepared from the product of Example 32b following the procedure of Examples 32c and 32d, substituting 
methyl 4-chloroformalybutanoate for methyl 3-chloroformylpropanoate, to give a white solid m.p. 110-1 12°C. 
1 H-NMR (CDCI 3 )ester 6: 1.7-2.1 (8H,m), 2.1-2.4 (4H,m), 2.5-3.0 (4H,m), 3.64(3H,s), 3.8-4.1 (4H,m), 6.8-7.2 (10H,m), 
25 7.3-8.0 (2H,m), 8.8-9.1 (2H,br). 
HPLC T R : 3.2 min, 80:20:0.1. 

Example 34 

30 5-aza-5-(5-[methylsu1fonylaminoh2-(3-[4-{4-ph 




This was prepared from the product of Example 32b following the procedures of Example 29c and Example 4. 
45 ester: HPLC T R : 7.5 min, 70:30:0.1. 

1 H-NMR (CDCI 3 )5: 1.8-2.0 (6H,m), 2.5 (6H,m), 2.9 (3H,s), 3.6 (3H,s), 4.0-4.2 (4H,m), 6.7-7.4 (10H,m), 7.8 (1Hs). 7.95 

(1H,tr),8.6 (1H,br). 

HPLC T R : 4.6 min, 70:30:01. 

so Example 35 

3-([4-carboxy-lHDxobutyl)amino^(3-[4^4-pheno 
zamide 

55 a) 3-([4-carbomethoxy-1 -oxobuty l)ami no-4-(3-[4-{4-phenoxy butoxy }pheny l]-1 -thiapropyl)pheny l-N-pheny I- 
sutfdnylbenzamide 
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O 




CQ 2 CH 3 



m JOl H r0d ^,° f EX3mple 32C (0 28 9) - benzen esuHbnamide (0.07 g), 3-dimethylaminopropylcartx)diimide (0 1 
g) a^4-d,methylam.nopyr,dine (0.08 g) were stirred together for 18 h in dichloromethane (5 rr? The mixture was 

ESSEX? 'SS 15,1356 PUrHied by Preparative TLC ' *" recrystaliised from eS acJta e a^d 

heptane to give a white powder (0.08 g) m.p. 188-190°C «^ic"« c*nu 

^VSS^l^!^' 2 ' 6 ' 3 "° (4H,m) ■ 3 (3H ' S) ' 4 0_4 ' 2 (4Km) ' 5 - 5_6 ° {1Kbr) ' 6 - 8 " 7 - 6 (14H ' m) ' 
HPLCT R : 4.3 min, 70:30 0.1. 




(0.07™^ Pr0dUCt ° f EXamP,G 35b ' foH0Win9 Pr ° CedUre ° f EXamP ' e 32d> aS White S0,ld 

HPLC T R : 2.9 min, 70:30:0.1. 
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Example 36 

5-aza-6-(5-carboxy-2-(3-[3-{4-phenoxybutoxy}phenyl]propoxy)phenyl)-6-oxohexanoic acid 




This was prepared from 3-[3-{4-phenoxybutoxy}phenyl]propyl bromide and the product of Example 4a following the 
procedure of Examples 4b and 4c. 
HPLC T R : 4.1 min, 70:30:01. 

Ester: 1 H-NMR (CDC! 3 )5: 1.8-2.2 (8H,m), 2.3 (2H,t)2.75 (2H.t). 3.45 (2H.t), 3.56 (3H,s), 3.8-4.3 (6H,m), 6.7-7.4 
(10H,m), 7,8 (1H,m). 8.10 (1H,dd), 8.70 (1H,d). 

Claims 

1 . Benzoic acid derivatives of the formula (I) 




(I) 

where 

R 1 represents hydrogen, alkyl having up to 6 carbon atoms or represents substituted phenyl, 

P and Q each represent oxygen, sulfur or a bond, 

X represents oxygen, sulfur or -CONH-, 

T represents an ethylene group, oxygen, sulfur or a bond, 

Y represents a group -COOH. -NHS0 2 R 3 or -CONHS0 2 R 3 

wherein 

R 2 denotes hydrogen, halogen, trifluoromethyl, trifluoromethoxy, nitro, cyano or denotes alkyl or alkoxy, 
and 
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2 represents a group of the formula -COOK COR 4 , -CO(CH 2 ) p C0 2 H, -0(CH 2 ) P C0 2 H, -S(CH 2 ) D C0 2 H, N0 2 , 
CONHWC0 2 H or -NHWC0 2 H P 2 9 2 2 

wherein 

R 2 has the above mentioned meaning, 

R 3 denotes trif luoromethyl, alkyl or optionally substituted phenyl, 
R 4 represents a group of the formula WC0 2 H or alkyl, 
p is an integer from 0 to 5 and 



W 



denotes phenylene, an alkylene group having up to 8 carbon atoms, which is optionally substituted by alkyl 
or cycloalkyl each having up to 6 carbon atoms 



or denotes a group -CO(CH 2 ) q - or -(CH 2 ) q - 
where 

q is an integer from 0 to 5 
m is an integer from 0 to 6 
and 

n is an integer from 0 to 4 
and salts thereof. 

2. Benzoic acid derivatives of the formula according to Claim 1 , 
wherein 

R 1 represents hydrogen, 

P and Q represent oxygen, 

X represents oxygen sulfur or -NH-, 

T represents a bond, 

Y represents a group -COOH and/or 

2 has the abovementioned meaning 

m represents an integer H 

and their salts. 

3. Benzoic acid derivatives of the formula according to Claim 1 , 
wherein 

R 1 represents hydrogen, 

P and Q represent oxygen, 

T represents a bond, 

X represents oxygen, 

Y represents a group -COOH, 
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m is an integer 4, 

n is an integer 3 

and 

2 represents a group -CONH(CH 2 ) q C0 2 H, -NHCO(CH 2 ) q C0 2 H or -CONHC 6 H 4 C0 2 H 
where 

q is an integer 0 to 5 

and salts thereof. 

Benzoic acid derivatives of the formula (lb) 




Z 



(lb) 

wherein 

X represents CONH(CH2) q , NHCO(CH 2 ) q or 0(CH 2 ) q and 

Z represents carboxylic acid, NHS0 2 R 2 or CONHS0 2 R 2 , where 

R 2 represents C 1 -C 4 -alkyl or phenyl, 
and 

q is an integer 1 to 5 
and salts thereof. 

Benzoic acid derivatives according to Claim 1 to 4 for therapeutic use. 

A process for the preparation of benzoic acid derivatives according to Claim 1 to 4, characterized in that com- 
pounds of the general formula (II) 




wherein 

Hal denotes chlorine, bromine or iodine 

are reacted in the presence of an inert solvent, optionally in the presence of a base with compounds of the formula 
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Z 



and optionally the functional groups Y and Z are transformed by methods known in the art. 

7. Medicaments containing at least one benzoic acid derivative according to Claim 1 to 4. 

8. Medicaments according to Claim 7, for the treatment of respiratory diseases. 

9. The use of benzoic acid derivatives according to Claim 1 to 4, for the preparation of medicaments. 

10. The use according to Claim 9, for the preparation of medicaments for the treatment of respiratory diseases. 



52 



